Abstract: In this paper we present a new method for minimizing the cost of fuzzy assignment problem of operation research. The proposed method uses the well-known Genetic algorithm of artificial intelligence as a basic ingredient.
Introduction
Assignment problem is used worldwide in solving real world problems. It plays very important role in many industries and other applications. It is a particular case of the transportation problem in which the number of jobs is equal to the number of facilities. In an assignment problem n jobs are to be performed by n persons depending on their efficiency to do the job. We assume that one person can be assigned to exactly on job; also each person can do at most one job. The problem is to find an optimal assignment so that the total cast of performing all jobs is minimum or the total profit is maximum, see [7, 8, 9, 17] .
The Hungarian method introduced by the Hungarian Mathematician D. Konig is an efficient method for solving assignment problem. In the paper by Wang [19] , he discussed fuzzy optimal assignment problem, Chi-Jen Lin and Ue-Pyng Wen [4] introduced a labeling algorithm for the fuzzy assignment problem. Sakthi Mukherjee and Kajla Basu [12] introduced fuzzy ranking method for solving assignment problems with fuzzy costs. Stephen Dinagar, Latha and Thiripurasundari [14] presented fuzzy neighbouring optimal solution to the fuzzy assignment problem.
In real world, we frequently deal with vague or imprecise information. Information available is sometimes vague, sometimes inexact or sometimes insufficient out of several higher order fuzzy sets, intuitionistic fuzzy sets (IFS) first introduced by Atanassov [2, 3] have been found to be highly useful to deal with vagueness. There are situations where due to insufficiency in the information available, the evaluation of membership values is not possible up to our satisfaction. Due to the some reason evaluation of non-membership values is not also always possible and con-sequently there remains a part in deterministic on which hesitation survives. Certainly fuzzy sets theory is not appropriate to deal with such problem; rather intuitionistic fuzzy sets (IFS) theory is more suitable. Stoyanova [16] , presented cartesian product over intuitionistic fuzzy sets. Mitchell [10] , discussed new ranking for intuitionistic fuzzy numbers. Stephen Dinagar and Thiripurasundari [15] , studied solving linear programming problem with generalized intuitionistic trapezoidal fuzzy numbers.
The Assignment problem of Operations Research is usually handled by the Hungarian Method (see [5, 20] ). In this paper, we present the Genetic Algorithm as a worthy alternative (see [6, 1, 11, 13, 18] for generalities on Genetic Algorithm). This Algorithm, despite its alien and outlandish trappings, is a much faster and more efficient tool to handle the fuzzy assignment problem than the fuzzy Hungarian method. The paper is organized as follows, firstly in Section 2, basic definitions from genetics and we recall the definition of intuitionistic fuzzy numbers and their arithmetic operations on IFNs. In Section 3, how to apply Genetic Algorithm to the Assignment Problem is presented. In Section 4, a relevant numerical example is included. In Section 5, conclusion is included.
Definitions

Genetic Algorithm
The terminology of genetic algorithm is an odd mixture of Computer Science and Genetics. Genetic Algorithms are search algorithms for finding optimal or near optimal solutions.For an excellent introduction to genetic Algorithms, we refer the reader to [6, 1, 18] .
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Chromosomes
A structure in the nucleus containing a linear thread of DNA which transmits genetic information and associated with RNA and his tones. An individual's genetic structure is described by bit strings as a list of 1's and 0's. These strings are called chromosomes.
Alleles
One of two or more alternative forms of a gene at corresponding site (loci) of homogeneous chromosomes which determine alternative characters in inheritance.Chromosomes strings containing bits are called alleles.
Genotype
The entire genetic constitution of an individual, also, the alleles present at one or more specific loci. The bit string associated with a given individual is called the individual's genotype.
Generation
(i) The process of reproduction.
(ii) A class composed of all individuals removed by the same number of successive ancestors from common predecessors.
Reproduction
The production of offspring by organized bodies, individuals from one generation are selected for next generation.
Crossover
The exchanging of material between homologous chromosomes during the first meiotic division resulting in new combination of genes. Genetic material from one individual is exchanged with genetic material of another individual.
Mutation
A permanent transmissible change in genetic material. Let a set X be fixed an Ifs A ∼i in X is an object having the form
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where µ A ∼i (x) : X → [0, 1] and ϑ A ∼i (x) : X → [0, 1], define the degree of membership and degree of non-membership respectively of the element x ∈ X to the set A ∼i , which is a subset of X, for every element of x ∈ X, 0 ≤ µ A ∼i (x) + ϑ A ∼i (x) ≤ 1.
Ranking Function
We define a ranking function R: F (R) → R which maps each fuzzy number in to the real line: F (R) represents the set of all intuitionistic trapezoidal fuzzy numbers. If R be any linear ranking function, then
Arithmetic Operations
intuitionistic trapezoidal fuzzy numbers are as follows:
4. If λ is any scalar, then λA ∼i = (λb 1 , λa 1 , λb 2 , λa 2 , λa 3 , λb 3 , λa 4 , λb 4 ; min (w 1 , w 2 )); if λ > 0 and = (λb 4 , λa 4 , λb 3 , λa 3 , λa 2 , λb 2 , λa 1 , λb 1 ; min(w 1 , w 2 )), if λ < 0.
International 3. The selection of individual's genotype depends on the largest value of fuzzy cost and genotype is allowed two off springs and the smallest value of fuzzy cost is not fit, put this right adjacent to highest fuzzy value.
4. Put the remaining genotypes to right and left according to value of fuzzy cost in decreasing order.
5. Three genetic operators are applied to produce the next generation solution (chromosome). These operators are selection / reproduction, crossover and mutation. After reproduction, crossover and mutate the new individual by a small number of bits, arrows with dotted line indicate mutation and arrows with smooth lines indicate copying. We have generation. Choose highest fuzzy value of bits to make the circle in the fuzzy cost matrix and draw the vertical line of column of matrix. If there are two same highest fuzzy values, consider the lowest fuzzy cost.
6. Again take the genotype for next generation of second row except of above return to step 5.
7. Put the remaining genotypes of third and fourth row for reproduction, after completion of all steps, choose the highest fuzzy value of bits to make the circle fuzzy cost and draw vertical line of column. Now take value of fuzzy cost of remaining row.
Numerical Example
Consider the following cost matrix of fuzzy assignment problem 
Conclusion
From the general description in section of the use of Genetic algorithm in the fuzzy assignment problem and from the test problem solved in section, a little efforts shows that problem yield the same result with the use of fuzzy Hungarian method. It is evident that this method is shorter and more efficient than fuzzy Hungarian method. The fuzzy Hungarian method requires in general, a succession of steps to take care of fuzzy zeros, whereas Genetic algorithm uses the genetic operators only thrice in order fuzzy cost matrix. Compare to Genetic algorithm method, the fuzzy Hungarian method, when applied to the fuzzy assignment problem is something of a long haul.
